Polarized Atomic Orbitals for Linear Scaling Methods by Berghold, G. et al.
John von Neumann Institute for Computing
Polarized Atomic Orbitals for Linear Scaling
Methods
G. Berghold, J. Hutter, M. Parrinello
published in
Modern Methods and Algorithms of Quantum Chemistry,
J. Grotendorst (Ed.), John von Neumann Institute for Computing,
Ju¨lich, NIC Series, Vol. 2, ISBN 3-00-005746-3, p. 53, 2000.
c© 2000 by John von Neumann Institute for Computing
Permission to make digital or hard copies of portions of this work for
personal or classroom use is granted provided that the copies are not
made or distributed for profit or commercial advantage and that copies
bear this notice and the full citation on the first page. To copy otherwise
requires prior specific permission by the publisher mentioned above.
http://www.fz-juelich.de/nic-series/
 
	
	
	
fffiffifl	 !"#fi$	 &%'
(&!fi
)+*$,.-0/132
465879;:$<=*
>!?
@@-0/BADCFE
7HGI*
JCK//L8E
-058584
9
MONQPSRSTVUWXPZY\[]KT_^`Y\acbedXbef\bgBhf3ij$klacbe]Oh
m
icn
kicg
m
iac[oKf3Y\p6qKr.kdXackYKs
kipacbei0t6uqKv0wKx0ySz.{Fbef\bcbcpSP0iblqK|}kicT
~
P0Y3
 ^`Y\acbedXbef$bck
m
gffipSP0Y6dX[ffo\k
~
dXacbeiq
Y3dXSkiaedXbV
m
gff6f6icdX[coOq=HdY3bckibeoKf6ikiacbeiPSacackQulzw6qOrT

wKxSvD6f3icdX[oOqO{FŁdXbclkicWXPZY\

-
/-0-ZE\@&C!4$7
LO-073-0/L843E4K@2
-&=435CF/L80-07QCK@43L846/
L8@lCK5VJ=-0@2
4$7
4K¡ ¢-0-CKE
7I>!-CK7¤£)46/7
46E¦¥8§l¨.@4©Z43E
@/?ª0@QL8E
L8CK5OCKL8D-0@«46
@L8¬L­Z-07HL8EI@2
-
465­-Z0?
5CK/-0E$$L8/43Eª-0E$@*+®&2
-¬L­EªL­CF5"OCFL8D-0@«7ª-0/L83-Z«L8@¯O-0°$L8
L85­L8@c±¬V/43²@2
-
_CKZ@«@2OCK@L8@«L8V43/-07³V/43´CK@43+£_0-ZE\@-0/-Z7#58L8E
-CK/046Q
L8EOCK@L­46E
4FCffi5CK/16-0/-0@
4K.CK@43¬L­&46/
L8@lCK58*®&2
L8CK

/4\CFB2µL­16E
LOCFE\@58±Q/-07
?ª0-0D@2
-DE$?
Q=-0/.4FL­Eª7
-0=-0E$£
7
-0E$@D3CF/LCK
58-0!@2OCF@«CK/-«@4µO-Q7
-Z@-0/L8E
-07³7
?
/L­Eª1¶C¬CF580?
5CK@L­46E":=·&2
L858-«/-0@BCFL­EªL­Eª1
46@&4K@2
--0-0E$@LCF5"l2
-0¬L­@/±/-Z?
58@L8E
1+V/46@2
-«CF7
L8°$@?
/-4F¸2ªL­162
-0/CFE
13?
5CF/
46-0E$@?ª¹V?
Eª0@L843Eª*
º
?
/@2
-0/¬43/-3:·}-«046Q
L8E
-D@2
-J='-Z@2
4$7H·&L8@2³58L8E
-CK/CK58L8E
1©CF581343/L8@2
¬*

-«?ª-@2
-»}2
-0$±$2ª-0¼=4358±$E
46LCK5-0°$OCFE
L846E¼¬-0@2
4$7³4K)4$-07
-0l½6-0/«CKEª7I®ff-Z@-0/
¥¾S¨¿CFE
7Q@2
-!CKEª43E
L8CF5O
?ª/LOCF@L843EQ4F¿@2
-7
-ZE
L8@c±Q©CF@/L­°7
-Z3-05843=-07¬\±QJCK58-Z/ÀCFE
7
GHCKEª435843=43?
5846¡¥ÁS¨*®&2
L8&l2
-0¬--0-0¬&@4Q4K6-0/046-43Eª-¡4Fff@2
-D©CZÂl43/7ª/BCS·&OCFB½$
4K@BCFE
7OCF/7¦CK
ª/4\CFl2
-0Qe43/5`CF/16-E
46E
43/@2
461343E=CK5}OCKL­Q-0@S:}EOCK¬-058±¼E$?
¬-0/L8CF5
L8E
@lCK
L858L8@L8-0D/-0?
58@L­Eª1HV/43ÃL­585£c043E
7ªL­@L843E
-07³4K3-Z/5CKIµCK@/L80-0*

-+OE
7I@2OCK@@2
-
043Eª7
L8@L843EQE$?
Q=-0/4F"@2
-J=Ä4K3-0/5`CF«µCK@/L8°DL8L8E
7
-0=-0E
7ª-0E$@}V/46Å@2
-Z43E
7
L8@L­46E
E$?
QO-Z/Q4K¡@2
-H?
Eª7
-0/58±$L8E
1I-0°$@-ZE
7
-07¦=CKL8Q-0@©CFE
7043E
-0Æ$?
-0E$@58±E
4IE$?
¬-0/L8CF5
L8E
@lCK
L858L8@L8-0&CK/--0E
046?
E$@-0/-07"*
Ç
CF/L843?
DCF

58L8CK@L­46E
¡CF/-Q2
4K·&EI@4µ046E$O/²@2
L8D043Eª058?
L843EICKEª7I@4µ043¬OCK/-
@2
-O-0/V43/©CFE
0-4K@2
-DJ=¹¬-0@2ª4\7µCK1$CKL8E
@&-Z°\@-0E
7
-Z7HOCKL8&-0@!CK580?
5CF@L843E
S*
¥8§l¨"GI*OÈ¢*
 -0-«CFE
7HGI*$>-SCK7$£)43/7
43E:$<O*O»}2ª-0¼*J2$±$*8:=É¤Ê¢Ë:
Ì3Í3Î6Ï
:=§SÌ3Ì3Ð60*
¥¾S¨"È*O)4\-Z7
-0l½3-0/CKE
7µGI*
®-0@-0/:=J2$±$*.ÑÒ-0*",¹Ó¢É¿:
ÌFÔ\Ï3Ï¬§SÌ3Ì6Ï30*
¥ÁS¨
«*F>«*3Ñ*3JCK58-0/CFE
7Õ*;ÖÒ*\GHCFE
435846O46?
5843:KJ2$±$*Ñ&-Z¿*,×Ó=Ø:
§¾6Ð3ÍKÔQ§Ì3Ì6Î3Z*
